Thermokarst lakes are widespread in arctic and subarctic regions. In subarctic Québec (Nunavik), they have grown in number and size since the mid-20th century. Recent studies have identified that these lakes are important sources of greenhouse gases. This is mainly due to the supply of catchmentderived dissolved organic carbon that generates anoxic conditions leading to methane production. To assess the potential role of climate-driven changes in hydrological processes to influence greenhousegas emissions, we utilized water isotope tracers to characterize the water balance of thermokarst lakes in Nunavik during three consecutive mid-to late summer sampling campaigns (2012)(2013)(2014). Lake distribution stretches from shrub-tundra overlying discontinuous permafrost in the north to spruce-lichen woodland with sporadic permafrost in the south. Calculation of lake-specific input water isotope compositions (d I ) and lake-specific evaporation-to-inflow (E/I) ratios based on an isotope-mass balance model reveal a narrow hydrological gradient regardless of diversity in regional landscape characteristics. Nearly all lakes sampled were predominantly fed by rainfall and/or permafrost meltwater, which suppressed the effects of evaporative loss. Only a few lakes in one of the southern sampling locations, which overly highly degraded sporadic permafrost terrain, appear to be susceptible to evaporative lake-level drawdown. We attribute this lake hydrological resiliency to the strong maritime climate in coastal regions of Nunavik. Predicted climate-driven increases in precipitation and permafrost degradation will likely contribute to persistence and expansion of thermokarst lakes throughout the region. If coupled with an increase in terrestrial carbon inputs to thermokarst lakes from surface runoff, conditions favorable for mineralization and emission of methane, these water bodies may become even more important sources of greenhouse gases.
Introduction
Numerous shallow thermokarst or 'thaw' lakes develop as a result of rapid permafrost degradation throughout the Arctic and subarctic regions of northern North America (Allard and Séguin, 1987; Payette et al., 2004; Bouchard et al., 2013) and Eurasia (Agafonov et al., 2004) . The prerequisite for their formation is the presence and thaw of ground ice. When the depth of seasonal thawing (active layer) exceeds the depth at which ice-rich permafrost occurs, thawing of the perennial frozen layers (permafrost) begins followed by local ground subsidence and water collects in a depression (Pienitz et al., 2008) . The latent heat of the water body may further thaw the underlying ground ice, leading to subsidence and deepening of the lake basin.
Permafrost landscapes cover more than 50% of Canada including 30% of subarctic Québec (Nunavik; Bouchard et al., 2011) . Rapid degradation of permafrost since the mid-20th century along the eastern coast of Hudson Bay has contributed to an increase in the number of shallow thermokarst lakes (Payette et al., 2004) . Thermokarst lakes constitute an important landscape feature and recent studies have documented the global implications of these aquatic ecosystems as a potential source of greenhouse gases, especially methane (Laurion et al., 2010; Comte et al., 2015; Crevecoeur et al., 2015; Deshpande et al., 2015; Przytulska et al., 2015) . They are rich in dissolved organic carbon (DOC), most of which originates from thawing permafrost. Laurion et al. (2010) found that some lakes demonstrate strong thermal stratification due to high DOC concentrations. As a result, most of the lakes have anoxic bottom waters despite their shallow depth (<5 m). This chemical gradient of oxygen, with an upper oxic and bottom anoxic layer, represents an ideal environment for anaerobic processes such as methane production (Laurion et al., 2010; Deshpande et al., 2015; Matveev et al., 2016) . During water column mixing, methane is released to the atmosphere. Consequently, thermokarst lakes (and their influence on atmospheric methane concentrations) are expected to play a major role in future climate change (Wik et al., 2016) .
Based on the Canadian Regional Climate Model (CRCM), Nunavik is expected to experience 3°C warming in winter air temperature and 1.5°C warming in summer air temperature, along with a 25% increase in total annual precipitation by 2050 (Brown et al., 2012) . Changes in temperature and precipitation, combined with permafrost thaw, may increase soil-derived DOC supply via runoff and enhanced hydrological connectivity, possibly further promoting stratification and greenhouse-gas production in thermokarst lakes. Hydrological changes induced by climate change might have additional influence on limnological properties and biogeochemical cycling of these lakes, yet little is known about the hydrological processes that influence thermokarst lake water balance conditions in this region. Recent isotopebased studies from the western Hudson Bay Lowlands (Wolfe et al., 2011; Bouchard et al., 2013) , Old Crow Flats (Tondu et al., 2013; Turner et al., 2010 Turner et al., , 2014 , Yukon Flats (Anderson et al., 2013) and northern Alberta (Gibson et al., 2015 (Gibson et al., , 2016a concluded that shallow thermokarst lakes are hydrologically dynamic systems yielding a great diversity of lake water balance conditions, variably influenced by hydrological processes (snowmelt, rainfall, permafrost meltwater, evaporation) and catchment features (vegetation, topography; Table 1 ). The stable isotope mass balance approach has also been used to characterize the influence of hydrological processes on non-thermokarst northern lakes (Gibson and Reid, 2014; Gibson et al., 2015 Gibson et al., , 2016b ) and on lakes elsewhere (Steinman et al., 2013; Jones et al., 2016) .
In this study, our aim is to identify and quantify the diversity of hydrological processes that control thermokarst lake water balances in Nunavik. Our approach was to sample lakes with different physical characteristics (color, depth, size, catchment vegetation) across vast landscape gradients from subarctic to arctic environments during a three-year sampling campaign (2012) (2013) (2014) to capture the range of hydrological conditions. The main objectives of the study were to apply an isotope-mass balance model to: (1) determine lake-specific input water isotope compositions (d I ) to identify the roles of primary source waters (e.g., rainfall, snowmelt and permafrost meltwater); and (2) calculate lake-specific evaporation-to-inflow (E/I) ratios to evaluate the influence of vapor loss. Results obtained provide the basis to anticipate hydrological responses and their influence on greenhouse gas behavior of thermokarst lakes to rapidly changing climate at the regional scale.
Study region
The study region is located on the eastern coast of Hudson Bay, Canada, and comprises four distinctive sites (Fig. 1) (Pienitz et al., 1991; Saulnier-Talbot et al., 2007) that left thick deposits of marine silts and clays in valleys. These poorly-drained valley floors covered with marine clay induced the development of wetlands with peat plateaus supporting trees and shrubs (ca. 5000 cal. BP). Climate cooling during the Neoglacial period ($3200 BP) led to a decrease in peat accumulation and drying of the soil surface due to growth of ground ice (Allard and Séguin, 1987) . During the cold and dry climate of the Little Ice Age, permafrost reached its maximum extent ($500 BP; Allard and Séguin, 1987; Calmels et al., 2008) . Presence of permafrost is easily assessed in this landscape as it forms mounds of organic-rich palsas and mineral lithalsas that coexist within a few tens of meters of each other. Climate warming during recent decades has led to increasingly rapid thawing of permafrost mounds and transformation of the landscape into a mosaic of colorful shallow thermokarst lakes (Payette et al., 2004; Fig. 2) . The color variability originates from permafrost thaw in surrounding soils and ranges from white to green in lakes with high concentrations of suspended fine clay particles, to brown and black in lakes rich in DOC (Laurion et al., 2010; Comte et al., 2015; Crevecoeur et al., 2015; Przytulska et al., 2015) .
The study lakes are distributed along a north-south latitudinal, vegetation and permafrost gradient (Figs. 1 and 2). Lakes in the northern sites, NAS and BGR, are situated in the transitional boreal/arctic tundra zone dominated by shrub tundra vegetation and scattered forest overlying discontinuous permafrost and marine silts of low permeability. The arctic tundra zone has almost no trees; sheltered locations contain mainly Betula glandulosa shrubs. The dominant vegetation in the boreal-subarctic zone includes spruce trees (Picea mariana, P. glauca), tall shrubs (Betula glandulosa, Salix planifolia), mosses (Sphagnum spp.) and herbaceous plants (Carex spp). At the time of field work, sampled lakes at BGR were distinctly colored and unlikely to have been influenced recently by the nearby river (Fig. 2) . The southern KWK and SAS are situated in the boreal-subarctic zone within spruce-lichen woodland overlying sporadic permafrost. Lakes at KWK are located on postglacial marine clay soils of low permeability covered with dense forest and shrub vegetation where local permafrost is at an advanced stage of degradation (Bouchard et al., 2011) . The elevation of the lakes at KWK are well above the nearby creek shown in Fig. 2 . Lakes at SAS are located in peatlands within rapidly degrading permafrost mounds (Bhiry and Robert, 2006) . The landscape is relatively flat at SAS and BGR, whereas slight topographic relief exists at NAS and KWK sites owing to rocky hills and steep trenches. Low permeability of fine-grained substrate, presence of permafrost and generally low relief likely restrict hydrological surface and subsurface connectivity between lakes.
The climate is influenced by the proximity of Hudson Bay. The farthest inland site (BGR) is located approximately 20 km from Hudson Bay. Once the bay freezes, the climate becomes dry continental with low temperatures (Dec-Feb = À19.5°C mean) and when ice retreats, maritime conditions with frequent dense fogs occur in the summer (Jun-Aug = 9.5°C mean). Mean annual temperature and total precipitation for the three-year sampling period were above the 55-year regional long-term means (Table 2 ). There were some seasonal differences with more rainfall in 2014 than during the previous two years whereas snowfall was less than the long-term mean during 2012 and similar to the 2013 and 2014 means. The summer relative humidity for 2012-2014 ranged from 77.2 to 80.4%, close to the 55-year regional mean (80%; Environment Canada, 2015).
Materials and methods

Field sampling and analysis
To address the objectives, water samples were collected from precipitation, permafrost cores and lakes. As the Global Network of Isotopes in Precipitation (GNIP) has no station in the Nunavik region, there was a need for year-round precipitation sampling for isotope analysis which was performed at the Centre for Northern Studies (CEN) station in W-K. In total, forty precipitation samples were collected from September 2013 to August 2014 on a per precipitation-event. Rainwater was collected in a plastic pan attached to a laundry line until enough was gathered to fill a 30-ml high-density polyethylene bottle. This took less than 6 h. Snow samples were collected in Ziploc bags shortly after it fell and once completely melted, the meltwater was transferred to 30-ml highdensity polyethylene bottles. Precipitation samples were analyzed for oxygen and hydrogen isotope composition at the AlfredWegener Institute for Polar and Marine Research in Potsdam (Germany) following the methods outlined in Meyer et al. (2000) .
Four permafrost cores (BGR-A [2.4 m], BGR-B [2.3 m], SAS-A [2.3 m] and SAS-B [2.4 m] obtained in August 2013
were sectioned ($10 cm long segments) in the freezer room (À15 to À13°C) at CEN (Université Laval) using a mitre saw. Cores were split in two using an ice chisel, and subsamples were taken from the interior of each core. A razor was used to remove the exterior of each subsample ($5 mm) to prevent contamination. In total, six ice samples from cores BGR-A and SAS-B, eight ice samples from core BGR-B and five ice samples from core SAS-A were placed in conical tubes and spun in a centrifuge at 3300 RPM to separate water from sediment, and then filtered with a 0.22 lm PVDF syringe filter. The oxygen and hydrogen isotope compositions on water were measured by laser absorption technology using a Los Gatos Research liquid water isotope analyzer at Queen's University (Kingston, Ontario).
Surface lake water samples were collected in 30-ml high-density polyethylene bottles close to the centre of each lake for isotope analysis. In total, 17 lakes were sampled from all four sites in 2012 (25-30 August; 5 at NAS and 4 at BGR, KWK and SAS), 86 in 2013 (30 July-6 August; 12 at NAS, 17 at BGR, 35 at KWK and 22 at SAS) and 82 in 2014 (25-30 August; 12 at NAS, 15 at BGR, 33 at KWK and 22 at SAS). Due to the small number of lakes sampled in 2012, we focus mainly on results obtained for the last two sampling years. Due to logistical constraints in the field, four lakes were not sampled in 2014 (BGR HELIP., BGR O, KWK 17 and KWK 38/39).
Samples were stored at 4°C prior to analysis at the University of Waterloo Environmental Isotope Laboratory for oxygen and hydrogen isotope composition. Samples collected in 2012 and 2013 were analyzed by continuous flow isotope ratio mass spectrometry using conventional techniques (Epstein and Mayeda, 1953; Morrison et al., 2001) (Craig, 1961) . The d 18 O and dD values for precipitation fall along the GMWL, and their position reflects variability in spatial and seasonal trajectory of the atmospheric vapor contributing to local precipitation (Rozanski et al., 1993) . This leads to isotopically-depleted winter precipitation and isotopicallyenriched summer precipitation (Dansgaard, 1964) . Lake surface water, as any other open water body undergoing evaporation, will deviate isotopically from the GMWL owing to mass-dependent fractionation. The LEL diverges from the GMWL on a slope typically between 4 and 6 depending on the local atmospheric conditions, including relative humidity (rh), temperature (T) and isotope composition of the summer atmospheric moisture (d AS ; Yi et al., 2008) . The LEL for a given region generally represents the expected linear trajectory of evaporative isotopic enrichment of a lake fed by the weighted average annual isotope composition of local precipitation (d P ). Here we differentiate and utilize the 'predicted' LEL based on the linear resistance model of Craig and Gordon (1965) and used elsewhere (e.g., Wolfe et al., 2011; Turner et al., 2014) , from the more commonly applied 'empirically-defined' LEL for a given region based on linear regression through a series of lake water isotope compositions. The advantage of the former is that it permits lake water isotope compositions to be interpreted independently. Thus, we interpret deviation of lake water isotope composition from the predicted LEL to be due to the differing relative influence of source waters such as rainfall, snowmelt and permafrost meltwater. The location of the lake water isotope composition along the predicted LEL reflects the degree of evaporation.
To quantitatively assess components of the lake water balances, we used lake water isotope compositions (d L ) to calculate lakespecific input water (d I ) and evaporation-to-inflow (E/I) ratios for each lake at the time of sampling (see Appendix A). These metrics provide information regarding the nature of source water (rainfall, snowmelt, permafrost meltwater) and the intensity of evaporation for each lake at the time of sampling. We derived these metrics utilizing the coupled-isotope tracer method of Yi et al. (2008) . This method is based on the linear resistant model of Craig and Gordon (1965) and has previously been utilized by Tondu et al. (2013) and Turner et al. (2010 Turner et al. ( , 2014 in water balance studies of thermokarst lakes. The d I value for each lake water isotope composition was estimated by calculating a lake-specific LEL and identifying its intersection with the GMWL. The lake-specific LEL extends between measured d L and the evaporated flux from the individual lake (d E ) calculated using Craig and Gordon (1965) model (See Appendix A, Eq. (A10)). d E lies on the extension of the lake-specific LEL to the left of the GMWL. The relative importance of lake source water origin, rainfall and permafrost meltwater (isotopically-enriched) and/or snowmelt (isotopically-depleted) as reported below, was estimated by the d I position on the GMWL relative to d P such that d I > d P is isotopically-enriched and d I < d P isotopically-depleted. The E/I ratio for each lake at the time of sampling was calculated (Eq. (A9)) assuming isotopic and hydrologic steady-state conditions. (Fig. 3, Table 3 (Table 4) . As expected, the snow samples plot along an isotopically-depleted portion of the GMWL relative to rain. The permafrost meltwater isotope compositions overlap with rain isotope compositions on the GMWL, suggesting permafrost meltwaters are largely sourced by infiltration of rainfall. Overall, the isotope compositions of all precipitation and permafrost samples fall along the GMWL, as expected for water that has not undergone secondary evaporative enrichment. Thus, the GMWL offers a reasonable representation for isotope composition of precipitation in the study region, and justifies using the GMWL as a baseline for determining source water isotope compositions (d I ) to lakes. Two predicted LELs were developed as study sites are located in different biogeographical and climate zones (Fig. 4, Table 5 ). The Umiujaq LEL was developed for the northern sites (BGR and NAS) and the W-K LEL for the southern sites (SAS and KWK). Both LELs are anchored to the GMWL at d P = À17.1‰ for d
Results
Development of isotope framework
18 O (À126.8‰ for dD), derived from the non-weighted mean of year-round precipitation samples from W-K. The other reference points along the LELs include the limiting steady-state isotope composition (d SSL ) where inflow equals evaporation (I = E), as well as the theoretical limiting isotopic enrichment (d ⁄ ) that marks extreme non-steady-state behavior and which depends entirely on local atmospheric conditions (see Appendix A; Table 5 ). Given the consistency of fluxweighted temperature and relative humidity during the threeyear period (Table 5a) 
Lake water isotope compositions
Lake water isotope compositions (d L ) from each site and from each sampling period are superimposed on the isotope framework to identify inter-annual and site-specific variability in hydrological conditions (Fig. 5, Table S1 ). The isotope compositions of NAS lakes extend along a rather weak linear trend compared to the other sites (r 2 = 0.70; À13.8‰ to À9.5‰ for d 18 O and À104.2‰ to À82.7‰ for dD), and several cluster close to the GMWL (Fig. 5a) . The isotope compositions of BGR lakes extend along a strong linear trend (r 2 = 0.98; À13.9‰ to À9.1‰ for d
18
O and À107.1‰ to À80.7‰ for dD) above the predicted LEL (Fig. 5b) Table 5 . Thornthwaite (1948) , and using data from the meteorological stations at W-K and Umiujaq airports (Environment Canada, 2015 Table 3 Fig (Fig. 4) . The red diamond on the GMWL is the mean permafrost isotope composition (À14.20‰ for d and permafrost (red line) are also shown. These ranges lie on the GMWL (Fig. 3) , but are offset here for graphic purposes only. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
Water-balance metrics
Lake-specific input water isotope compositions (d I ) were calculated for 2013 and 2014 to quantitatively evaluate the relative role of rainfall, snowmelt and permafrost meltwater on lake hydrological conditions (Fig. 6, and À114.8‰ to À97.5‰ for dD (Fig. 6a and b for dD (Fig. 6d) . d I values for 2013 indicate a high degree of variability of the relative influence of rainfall and/or permafrost meltwater on the lake water balances. In contrast, d I values for 2014 vary less, but are similarly positioned on the GMWL with respect to rainfall and/or permafrost meltwater. Overall, d I values for nearly all lakes are more enriched than d P indicating that at the time of sampling, lakes were predominantly sourced by rainfall and/or permafrost meltwater. Evaporation-to-inflow (E/I) ratios for 2013 and 2014 were determined to quantify the importance of evaporative processes for individual lake water balances (Fig. 7 , Table S1 ). E/I ratios for NAS and BGR lakes range from 0.00 to 0.30 and from 0.02 to 0.52, respectively, indicative of positive water balances for both sites. E/I ratios for the SAS site range from 0.00 to 0.23 indicating strongly positive water balances for this site as well. For KWK lakes, E/I ratios range much more substantially from 0.03 to 0.96, but all possess positive water balances. Three lakes have particularly high E/I ratios: KWK 6 (0.71), 23 (0.80) and 18 (0.96). For all sites, E/I ratios are similar for the two years, although several E/I ratios are slightly to substantially higher for KWK and SAS in 2013. Overall, E/I ratios are the highest for KWK and BGR lakes and lowest for SAS and NAS lakes. Based on E/I ratios, the majority of sampled lakes have rather low evaporative influence (E/I < 0.5), except for a few lakes at KWK.
Discussion
Mid-to late summer snapshots of lake water isotope compositions, and derived d I and E/I values, provide insights into hydrological processes that influence individual thermokarst lake water balances across large latitudinal, vegetation and permafrost gradients. Remarkably, despite these large gradients, lakes span a comparatively narrow range of isotope composition and display a mostly consistent low degree of evaporative enrichment. Furthermore, the isotope compositions of lakes consistently plotted above the regional predicted LEL, corresponding to relatively high d I values, reflecting the relative importance of rainfall and/or permafrost meltwater on their water balances (Fig. 5) . Since the rainfall and permafrost-meltwater isotope compositions overlap on the GMWL (Fig. 3) , we are unable to determine the relative contributions of these two lake water sources based on these data alone. Similarly, isotope analyses in Yukon Flats, Alaska, were unable to distinguish the influence of permafrost meltwater from snowmelt for a small group of lakes that plotted on a distinctly lower LEL compared to most other lakes sampled (Anderson et al., 2013) . In contrast to other studies (e.g., Turner et al., 2010 Turner et al., , 2014 Tondu et al., 2013) , we did not observe that lakes situated in catchments with high proportions of woodland/forest and tall shrub vegetation receive substantial snowmelt inputs. Seasonal observations from automated time-lapse cameras of lake ice and snow cover reveal that lakes and surrounding catchments are free of ice and snow cover approximately at the same time (in first two weeks of June) regardless of their latitudinal position . Thus, we sug- Fig. 7 . Calculated E/I ratios for all lakes in 2013 (circle) and 2014 (triangle). Vertical and horizontal arrows illustrate gradient in permafrost degradation and water loss through evaporation, respectively. gest that substantial mid-summer rainfall in 2013 and 2014 (Table 2) , and timing of mid-to late summer sampling, led to the strong influence of rainfall on lake water isotope compositions, which overwhelmed ability to detect the effects of snowmelt runoff.
Quantitative estimation of evaporation-to-inflow (E/I) ratios indicates that evaporation tends to be a small component of lake water balances for a majority of the thermokarst lakes (mean E/I for all sampled lakes = 0.15 ± 0.1 SD). Consistent with these results, there were no signs of thermokarst lake desiccation during midsummer as observed in the northwestern Hudson Bay Lowlands (northern Manitoba, Canada; Bouchard et al., 2013) and Old Crow Flats (Yukon Territory, Canada; Turner et al., 2010 ). An isotopebased synthesis of thermokarst lake water balances (MacDonald et al., 2016) underscores the resilience of Nunavik thermokarst lakes to evaporation in relation to other permafrost landscapes in northern North America that have abundant thermokarst lakes. Low influence of evaporation on thermokarst lakes in Nunavik is likely due to the maritime climate in coastal regions during summer months that results in regular and evenly dispersed precipitation. Similarly, in Greenland, maritime climate ensures low rates of evaporation in coastal regions compared to inland lakes (Leng and Anderson, 2003) . Based on Table 2 , considerable mid-summer rainfall likely further dampened the effects of evaporation on the lake water balances, although apparently less so for KWK and SAS in 2013 consistent with less rainfall during this year compared to 2014.
Although d I results alone cannot readily distinguish the influence of rainfall versus permafrost meltwaters on lake water balances, there appears to be some correspondence between E/I among the study sites and degree of permafrost degradation (Fig. 7) . KWK lakes possessed the highest E/I ratios, and among the four study sites, KWK is the only one with highly degraded permafrost; in fact, there is almost no permafrost left at this site (M. Allard, pers. comm.) . As a result, KWK lakes are potentially most vulnerable to become evaporation-dominated if permafrost meltwaters no longer provide an additional source of water to offset evaporation. Such conjecture is supported by Gibson et al. (2015) , who identified that water isotope composition of thermokarst lakes that receive permafrost meltwater tend to be less evaporatively enriched. Perhaps the few lakes that have high E/I ratios are at the leading edge of this potential hydrological transition, which may have been suppressed during the years in which we conducted our study based on the high rainfall and timing of our sampling. Although lakes from other sites still potentially receive water inputs from permafrost meltwaters and undoubtedly from rainfall, permafrost degradation and loss of this water input could enhance the effects of evaporation. However, expected climate projections for the Nunavik region include a 25% increase in annual precipitation (Brown et al., 2012) , which will in all likelihood buffer any potential lake evaporation effects due to the decrease in permafrost meltwater inputs and increase the persistence of these lakes in the region. Such changes may already be occurring in western Siberia. Agafonov et al. (2004) suggested that expansion of thermokarst lakes during the past 50 years is largely a result of increasing precipitation.
Our assessment of thermokarst lake hydrological conditions and forecast of future hydrological trajectories assumes the basins are hydrologically-closed, which is reasonable given the low relief, fine-grained substrate and varying presence of permafrost that likely limits surface and subsurface hydrological connectivity. In the western Hudson Bay Lowlands, diverging hydrological responses of shallow thermokarst lakes to recent climate change has been largely attributed to the degree of hydrological connectivity (Wolfe et al., 2011; Bouchard et al., 2013) . In Nunavik, permafrost thaw may induce greater subsurface hydrological connectivity, which would most likely serve to further enhance the dominance of lake inflow versus evaporation and lake persistence that is evident in our results. However, strong evaporative isotopic enrichment at some thermokarst lakes in the permafrost-degraded KWK site would seem to suggest that, for at least this location, increased hydrological connectivity may not be an outcome of permafrost thaw owing to postglacial marine clay substrate of low permeability.
Catchment-derived water from rainfall and permafrost-thaw are rich in dissolved and particulate substances that promote chemical stratification in thermokarst lakes in Nunavik (Laurion et al., 2010; Matveev et al., 2016) . Given future projected increases in precipitation, additional terrestrial input associated with accelerated permafrost degradation may consequently enhance the potential for methane production in anoxic bottom waters of these thermokarst lakes (Matveev et al., 2016) . Thus, methane production and emission from Nunavik lakes may become even more substantial than current estimates (Wik et al., 2016) . More extensive intra-and inter-annual hydrological, limnological and biogeochemical sampling and analysis should shed further light on these relations.
Conclusion
Water isotope analyses of thermokarst lakes across large latitudinal, vegetation and permafrost gradients in Nunavik, supplemented by isotope analyses of precipitation and permafrost meltwater, reveal a narrow range of lake water balance conditions. Calculation of water balance metrics, including the isotope composition of input water and evaporation-to-inflow ratios, indicate that most lakes, at the time of sampling, were sourced by rainfall and/or permafrost meltwater and had experienced low degree of evaporation. We attribute these results to the maritime climate in the coastal region of Nunavik, which plays an over-riding influence on lake hydrology, evidently dampening potential hydrological influence stemming from differences in catchment vegetation and permafrost condition. Consequently, the maritime climate renders these thermokarst lakes to be resilient to the effects of evaporation. Given future increases in precipitation, we expect thermokarst lakes to be even less influenced by evaporation and perhaps grow in number and water body size, occupying an increasingly significant surface area, with the exception of landscapes where permafrost has almost disappeared (e.g., KWK). If projected increases in precipitation coupled with accelerated permafrost degradation in the region yield greater transport and supply of DOC to lakes, this may enhance the role of these lakes as greenhouse-gas emitters.
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